SUMMARY Paired specimens of cerebrospinal fluid and serum were taken from 21 patients to estimate penicillin concentrations two to three hours after the last dose of a course of 14-21 daily intramuscular injections of procaine penicillin 0-6 MU. Of 10 patients treated with procaine penicillin alone, eight had no detectable penicillin and two had sub-treponemicidal concentrations (<0 018 mg/l) in the cerebrospinal fluid. Of 11 patients treated with procaine penicillin as above and probenecid 2 g a day by mouth, three had no detectable penicillin, two had subtreponemicidal concentrations, and six had treponemicidal concentrations of penicillin in the cerebrospinal fluid. All 21 patients had treponemicidal concentrations of penicillin in the serum. This dose of procaine penicillin alone or with probenecid is therefore not recommended for treating neurosyphilis.
Introduction
Patients and methods
Aqueous procaine penicillin 0 6 MU daily up to a total of 6-12 MU is a recommended treatment regimen for syphilis.'-3 All studies of this regimen have shown that a treponemicidal concentration of penicillin is only rarely achieved in cerebrospinal fluid sampled early in the course of treatment,4-7 which is therefore not recommended for treating neurosyphilis. With the addition of oral probenecid 2 g daily, however, one study showed that treponemicidal concentrations of penicillin were achieved in two of three patients on the second to fourth day of treatment.5
The aim of this study was to find out whether a treponemicidal concentration of penicillin is achieved in the cerebrospinal fluid by accumulation at the end of a course of daily intramuscular procaine penicillin 0 6 MU, and whether the addition of probenecid 2 g daily would guarantee a therapeutic concentration. The potency of the penicillin standards was confirmed by using them to determine the MIC for the Oxford staphylococcus by tube dilution: the observed result was 0-025 mg/l (the expected concentration was 0015-0 030 mg/l). The precision of the assay was assessed by calculating the coefficient of variation for three internal controls-that is, 0 0125, 0-025, and 0*05 mg/l. Interassay variations on four different plates were 6%, 9%, and 26% respectively; the corresponding 95% confidence limits were 0-011-0-014, 0O021-0'029 and 0-025-0*075 mg/l. Intraassay variation was not assessed formally, but each clinical sample was assayed in duplicate ( relation of the concentrations in the cerebrospinal fluid to those in the serum. In patients in whom penicillin was found in the cerebrospinal fluid the mean ratio of cerebrospinal fluid to serum was 1-25%.
Discussion
The study reported here shows that daily intramuscular aqueous procaine penicillin 0-6 MU alone does not achieve a treponemicidal concentration of penicillin in the cerebrospinal fluid4-7 even after 21 days' treatment, and the addition of oral probenecid 2 g daily cannot be relied on to produce treponemicidal concentrations in the cerebrospinal fluid by the end of a 14 day course of treatment.5 Although two patients who received a 21 day course of procaine penicillin and probenecid did achieve treponemicidal concentrations of penicillin in the cerebrospinal fluid, the number was too small for any conclusion to be made. In the treatment of neurosyphilis it is logical to choose a regimen which would consistently achieve a treponemicidal concentration of penicillin in the cerebrospinal fluid, such as intramuscular procaine penicillin 1-8 MU with oral probenecid 2 g daily, which can be given to outpatients,9 or intravenous benzyl penicillin 10 MU every six hours, a procedure which requires admission to hospital.6 MU with and without probenecid. 
